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Jin Murata* & Junichi Ohno** : Arisaema ehimense 
J. Murata et Ohno (Araceae), a new species from 
Shikoku, Japan, of putative hybrid origin 

eEB t* • 3*J?I®-**: f 

^ t. /■ v 

Japan is a center of diversity for Arisaema sect. Arisaema and about 25 
species are recognized (Ohashi & J. Murata 1980, Serizawa 1980a, 1980b, 1981a, 
1981b, 1982, 1986, J. Murata 1986a, 1986b). Most of them are diploids with 2n= 
28 chromosomes (J. Murata & Iijima 1983), and are interfertile to produce Fr 
hybrids having high pollen fertility when artificially crossed (usually more than 
70%). In nature, distribution ranges of these species overlap each other and 
there are many places where several species grow together. Among those 
places, putative interspecific hybrids, recognized by their intermediacy in 
morphology, are occasionally found (Tab. 1), but usually they do not form 
populations and seem to go extinct in a short time. In the present new species, 
Arisaema ehimense J. Murata et Ohno, two populations have been found in 
Ehime Prefecture, Shikoku. This species is morphologically intermediate 
between A. serratum (Thunb.) Schott and A. tosaense Makino, and the spathe 
is very similar to that of their artificial hybrid, which suggests a hybrid origin 
between these two species for A. ehimense. It may be considered, therefore, 
as an example of hybrid speciation on the homoploid level, through the process 
of recombinational speciation (Grant 1981). 

Materials and methods Field observations and collections of A. ehimense 
were made in two populations in Ehime Prefecture (Fig. 2). Living plants 
were transplanted and cultivated at Iwaidani, Ehime Prefecture and also in the 
Botanical Gardens, Faculty of Science, The University of Tokyo. The lengths 
of the pseudostem, petiole and peduncle were measured on flowering individuals 
(76 males and 26 females) in habitat. The length and width of the spadix- 

* Botanical Gardens, Faculty of Science, The University of Tokyo, 3-7-1 Hakusan, Bunkyo-ku, 

TokyoH2^SA±^ Wmt&BiMtM. 

**Matsuyama 790. 
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Tab. 1. Putative natural hybrid in Japanese Arisaema sect. Arisaema. 

1. A. kishidaex A. serratum: Nara Pref., Uda-gun, Muro-mura, Mt. 
Sumitsuka-yama, ca 500 m, Mar. 23, 1965, T. Kodama 10561 (OSA). 

2. A. monophyllumxA. serratum: Gunma Pref., Nakazato-mura, Mt. 
Kanosan, 600-1000 m, May 20, 1983, J. Murata et al. 10523 (TI). 

3. A. monophyllumxA. serratum: Gunma Pref., Nakazato-mura, Mt. 
Kanosan, 650m, Apr. 30, 1979, J. Murata et al. 7333 (TI). 

4. A. monophyllumxA. serratum: Gunma Pref., Kiryu-shi, Mt. 
Narukamiyama, 500m, May 9, 1974, T. Morita 695 (TI). 

5. A. serratumxA. angustatum: (Serizawa 1975). 

6. A. sikokianumx A. tosaense: (Murata 1962). 

7. A. sikokianumx A. yamatense ssp. yamatense: (Ohno & Tsukada 1986): 

8. A. yamatensexA. angustatum: Nara Pref., en route from Namego to 
Gyoja-gaeri, in Ohmine Mts., ca 1500 m, Jun. 1, 1964, Iwatsuki & 
Koyama 416 (TNS). 

9. A. yamatensexA. serratum: Osaka Pref., Mt. Kongo-san, May 24, 
1968, M. Togashi s. n. (TI). 

10. A. yamatense ssp. sugimotoixA. serratum: Yamanashi Pref., Nanbu- 
machi, Utsubuna, Apr. 30, 1986, J. Murata 30017 (TI). 

11. A. yamatense ssp. sugimotoixA. serratum: Gifu Pref., along a small 
ravine (Wasa-dani), being south of Kamimura, Hisaka, Kuze-mura, Ibi- 
gun, ca 400-600 m, Apr. 28, 1985, H. Takahashi 8949 (KYO). 

12. A. yamatense ssp. sugimotoixA. serratum: Gifu Pref., en route from 
the Hisaka Skiing Ground to the top of Mt. Kaizuki-yama, Hisaka, 
Kuze-mura, Ibi-gun, ca 600-900 m. May 23, 1984, H. Takahashi & 
Takano 32 (KYO). 

13. A. undulatifoliumxA. serratum: Gunma Pref., Nakazato-mura, Mt. 
Kanosan, 600-1000 m, May 20, 1983, J. Murata et al. 10524 (TI). 


appendage were measured on dried specimens. Measurements for these five 
characters were also made on specimens of Arisaema serratum collected from 
Shikoku and the adjacent Setonaikai area and A. tosaense deposited in KYO, 
TI [and TUS, then compared using scatter diagrams with [the data from A. 
ehimense. 
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Artificial hybrids were 
produced in April 1985 be¬ 
tween Arisaema serratum (J. 
Murata 5057, a female from 
Mt. Kongosan, Nara Pref.) 
and A. tosaense (J. Murata 
30010, a male from Miyajima 
Is., Hiroshima Pref.) in the 
Botanical Gardens, The Uni¬ 
versity of Tokyo (voucher 
specimens J. Murata 30011— 
30014). 

Pollen stainability with 
aceto-carmine was examined 
in A. ehimense (36 specimens), A. tosaense (32) and A. yamatense (Nakai) Nakai 
subsp. yamatense (26). 

For chromosome observations, root tips of cultivated material were pretreated 
with 0.1% colchichine for 4 hours at room temperature, fixed in a 3:1 mixture 
of absolute alcohol and acetic acid, then macerated with 1 N HC1, stained by 
Schiff solution, and squashed. 

Voucher specimens used for examination are deposited in TI. 

Results and discussion Arisaema ehimense is distinct from any other species 
of Arisaema sect. Arisaema by the opaque green spathe prolonged into a long 
declining filiform tip. As a result of cytological examination, it was found to 
be diploid with 2n=28 chromosomes. There are at least two populations of 
this species which are 50 km apart from each other (Fig. 2). Populations A 
and B consist of about 250 and more than 600 individuals respectively, including 
juvenile plants of various size as well as males and females, and show a certain 
range of morphological variation (Figs. 3-5, for example). Pollen stainability 
averaged 83.7±21.8% in 36 individuals (males) ; a figure not distinctly lower 
than in other species of Arisaema, such as A. yamatense subsp. yamatense (88.9 
±6.1% average in 26 individuals) and A. tosaense (86.1 ±15.4% average in 32 
individuals). Seeds collected from the female plants of population A, in October 
1987, germinated well in the next spring. These facts suggest that A. ehimense 
is an established breeding species. 



Fig. 2. Location of the populations of Arisaema ehimense 
examined. A: Ehime Pref., Hojo-shi, Yokodani, alt. 
200-250 m. B: Ehime Pref., Ozu-shi, Izushi, alt. 15-200 m. 
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At present, A. ehimense appears to be isolated from both A. serratum and 
A. tosaense in geographical distribution and/or in flowering season: A. ehimense 
occurs between 200-250 m above sea level in the population A and 15-200 m in 
the population B, while A. tosaense occurs higher than 600 m in the neigh¬ 
bourhood. Arisaema serratum has not been found around the populations of 
A. ehimense. Arisaema ehimense was found to flower at the same time as A. 
serratum but about three weeks later than A. tosaense, when they were 
cultivated together at Iwaidani, Ehime Prefecture. 

The gross morphology of Arisaema ehimense appears intermediate between 
A. serratum and A. tosaense in its character association (Tab. 2). The spathe- 
blade of A. ehimense is similar to that of A. tosaense in having long filiform 
tip (Fig. 6) ; the leaflets are also frequently prolonged into slender tip in both 
species. On the other hand, A. ehimense is similar to A. serratum in the size 
of the spadix appendage; the ranges of size-variation show that the spadix 
appendage of these two species is generally smaller than in A. tosaense and 
almost distinctly so in female plants (Fig. 3). In the length of the pseudostem 
and petiole the range of variation in A. ehimense is also closer to that of A. 
serratum than in A. tosaense (Fig. 4). In the length of the peduncle and petiole, 
the range of variation in male plants of A. ehimense stands intermediate be¬ 
tween A. serratum and A. tosaense (Fig. 5). Differences between male and 
female are not distinct in A. serratum and most distinct in A. tosaense ; A. 
ehimense shows an intermediate pattern (Figs. 3-5). 


Tab. 2. Comparison of the character states of Arisaema serratum, 
A. ehimense and A. tosaense. 



A. serratum 

A. ehimense 

A. tosaense 

spathe apex (Fig. 6) 

acuminate 

prolonged 

prolonged 

leaflets apex acute to acuminate 

cuspidate 

cuspidate 

spathe translucency (Fig. 6) 

opaque 

opaque 

translucent 

spadix appendage size 
(Fig. 3) 

small 

small 

large 

pseudostem length (Fig. 4) 

long 

intermediate 

short 

peduncle length (Fig. 5) 

long 

intermediate 

short 

sexual differentiation 
in morphology (Figs. 3-5) 

not distinct 

intermediate 

distinct 
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Fig. 3. Variation in the length and width of the spadix-appendage in Arisaema serratum from 
Shikoku and the Setonaikai area (A), A. ehimense (B) and A. tosaense (C). The males and 
females are represented by solid circles and open triangles, respectively. 


Intermediacy in such various characters seems to be more likely to have 
occurred through hybridization of the two putative parental species, Arisaema 
serratum and A. tosaense, than through a change of each character in a single 
species. As both suspected parental species grow abundantly in Shikoku and in 
adjacent Setonaikai area, hybridization is possible between them. The fact that 
the spathe of A. ehimense is very similar to that of the artificial hybrid (Fig. 
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Length of petiole (cm) 


Fig. 5. Variation in the length of the petiole and peduncle in Arisaema serratum from Shi¬ 
koku and Setonaikai area (A), A. ehimense (B) and A. tosaense (C, revised from J. Murata 
1986b). The males and females are represented by solid circles and open triangles, respectively. 
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Fig. 6. Spathes of Arisaema serratum (A: J. Murata 5057), an artificial hybrid between the two 
species (B: J. Murata 30011), A. ehimense (C: Ohno & J. Murata 35) and A. tosaense (D: 
J. Murata 9664-c). 


6) supports this hypothesis. 

Arisaema ehimense J. Murata et Ohno, sp. nov. (Fig. 1), ex affinitate A. 
serrato et A. tosaensi sed a priore spatha valde caudato, a posteriore pseudocaule 
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longiore, spatha non translucido differt. 

Typus. Japan, Ehime Pref.: Hojo-shi, Yokodani, W. of Mt. Takanawasan, 
200-250 m, May 18, 1987, Ohno & J. Murata 49 (holotype TI, isotype TUS). 

Paradioecious unisexual. Pseudostem (13-) 20-58 cm long and (1.5-) 2-3 times 
longer than the petiole in male, 37-75 cm long and 2.5-3 times longer than the 
petiole in female. Leaves 2, petiole 8-22 cm long in male, 10.5-22 cm long in 
female; lamina pedate, leaflets oblong, cuneate at the base, caudate to the apex, 
7-9(-13) in male, 11-13(-17) in female; innermost sections of axes of lateral 
leaflets (adjacent to terminal leaflet) 3.2-7.5 cm long in male, 4-8 cm in female. 
Peduncle 5-13 (-22) cm long and usually shorter than the petiole in male, 9-22 cm 
long and usually longer than the petiole in female. Spathe greenish; tube 
cylindrical, narrowly auriculate at the mouth, 2.8-6 cm long, 2-6.5 cm wide when 
open; lamina green, with some vertical white lines in the lower part, ovate- 
lanceolate, gradually narrowed into a long filiform tail and declining in the 
upper part, 10.5-25 cm long, 2.2-4.0cm wide. Spadix-appendage stipitate, 
cylindrical or slightly clavate, entirely greenish or frequently dark-purple in 
the upper half, 2-5 cm long, 1.5-10 mm wide. Ovule 4-9 per ovary. 

Chromosome number 2n=28 (J. Murata 30015 TI). 

Distribution. Japan, Ehime Prefecture: Ozu-shi, Izushi, 15-40m, Apr. 16, 
1989, Ohno & Hyodo s. n. (TI) ; ibid. May 3, 1989, Ohno 111-115 (TI) ; Nishi Uwa- 
gun, Igata-machi, Ikata-goshi, Tainoura, Apr. 30, 1965, Y. Nomura 27 (KYO) ; 
Nishi Uwa-gun, Honai-machi, Heikedani, Jun. 10, 1969, Y. Nomura 62 (KYO) ; 
Nishi Uwa-gun, Honai-machi, Tsuzumio, May 3, 1959, Y. Nomura 19 (KYO) ; 

Hojo-shi, Yokodani, W. of Mt. Takanawasan, 200-250 m, May 18, 1987, Ohno 
& J. Murata 1-57 (TI) ; ibid. May 2, 1989, Ohno 116 (TI). 

We thank Mr. Shoji Hyodo of Matsuyama, Ehime Pref., for his help in 
the field. Thanks are also due to the directors and curators of the herbaria 
who let us study specimens in their care. We express our gratitude to Prof. 
H. Ohashi of Tohoku University, Sendai and Dr. D. E. Boufford of the Harvard 
University Herbaria, for critically reading this paper. 
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